(CAS#78-83-1); and toluene (CAS#108-88-3). Hexanal (CAS#66-25-18) was from Alfa Aesar Chemical; 1-octanol (CAS#111-87-5) was from Acros Organics.
NMR: Samples were transferred into 5 mm OD, 7" NMR tubes (Wilmad Glass). Quantitative 1 H NMR data were acquired using the standard 1D pulse sequence with spectral width of 7862 Hz, relaxation delay of 5s, and a total of 64 transients for pure and crude MCHM and 8992 transients for HPLC fractions were averaged. Data were Fourier transformed after multiplying by an exponential window function corresponding to a line broadening of 0.3 Hz. 1D quantitative 13 C NMR spectra were recorded with inverse gated proton decoupling using the WALTZ-16 sequence. A total of 1024 transients were averaged, and 65536 data points were acquired for each sample. The excess enthalpy of aqueous solution, ∆ , can be obtained from solubility data at multiple temperatures using:
is obtained from the slope of a graph of ln( ) vs. 1 . Using this approach, the ∆ value for total 4-MCHM is -2.8 ± 1.7 kJ/mol. An intentionally conservative error estimate is given here in part because only two data points are available for this linear data fit.
The excess entropy of aqueous solution, ∆ , is then calculated from ∆ and ∆ : ∆ = ∆ − ∆ . Our estimate of ∆ for total 4-MCHM is -76.3 ± 5.7 J/mol·K. a Conformer number is based on the energetic ordering provided by the MOE conformational search, using the MMFF94 force field.
b Dipole moments reported in Table 2 of the main text refer to a Boltzmann-average over the individual conformer-specific dipole moment values listed here. For conformationally Boltzmann-averaged properties: For each isomer having m conformers, the fractional abundance of individual conformer F j is based on the free energy difference between conformer, j, and the most stable conformer, ∆G j , and is expressed as
where we have set T = 298.15 K, k is the Boltzmann constant, and ω i is the degeneracy of conformer i. The final conformationally Boltzmann-averaged dipole moment, μ, is then calculated by taking the sum of the dipole moments of the individual conformers, μ i , weighted by their fractional abundance.
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